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Industrial application field 

The present invention concerns a gear-changing lever device for bicycles. In more detail, 
it concerns a gear-changing lever device for bicycles that allows for an easy mounting of the 
operating cable. 

Prior art 

A bicycle gear change device is equipped with the main part of a gear change device that 
is provided near wheels and a gear-changing lever device that is attached in a proper location of 
the frame or the handlebar, and the aforementioned main part of the gear change device and the 
gear-changing lever device are connected to each other by an operating cable in their rough 
construction. The aforementioned operating cable is pulled by rotating the operating lever of the 
gear-changing lever device, and this will actuate the aforementioned main part of the gear 
change device. 

A gear-changing lever device generally has a structure in which a lever shaft is provided 
to a bracket that is attached to the frame and the handlebar, and an operating lever that has an 
operating arm that projects outward in the direction of the radius from the cylindrical part and the 
outer circumference of the aforementioned cylindrical part is supported in a rotatable manner to 
this lever shaft by fitting the aforementioned cylindrical part to the aforementioned lever shaft. 
One end of the aforementioned operating cable is attached to the outer circumference of the 
aforementioned cylindrical part, and a cable take-up groove for taking up this operating cable is 
also formed, and the aforementioned operating cable is taken up into the aforementioned cable 
take-up groove and pulled by operating the operating lever to rotate in one direction. The 
aforementioned operating cable will be delivered out of the aforementioned take-up groove while 
being pulled by the force of a return spring that is integrated into the main part of the gear 
change device by rotating the aforementioned operating lever in a reverse direction. The motion 
of the operating cable in the direction of the shaft during this will be transmitted to the main part 
of the gear change device and will actuate it. 

A prescribed rotational resistance by a frictional force, for example, is provided to the 
aforementioned operating lever, and the operating lever will be held in the intended rotational 
position by this rotational resistance against the strength of the aforementioned return spring. 
Accordingly, a rotational operating strength that exceeds the force that has the aforementioned 
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frictional force added to the strength of the aforementioned return spring will be necessary for 
pulling the aforementioned operating cable. Accordingly, there is a risk that the rotational 12 
operating strength changes by the rotational position of the aforementioned operating lever, and 
the gear change operability may deteriorate. 

For solving the aforementioned problem, a spring providing a resiliency that opposes the 
return spring of the aforementioned main part of the gear change device is inserted into the 
aforementioned gear-changing lever device in some cases for creating a structure for the 
attainment of a smooth rotational operation of the operating lever. 

For installing the aforementioned operating wire in the aforementioned gear-changing 
lever device, the mounting activity of the aforementioned operating wire must be attained in the 
rotational position of the operating arm for when the maximum amount of the aforementioned 
operating wire is delivered out for adjusting the corresponding relationship between the 
rotational position of the aforementioned operating lever and the gear change position of the 
aforementioned gear change device. 

However, when the aforementioned spring is inserted into the gear-changing lever 
device, the operating wire cannot be mounted unless the aforementioned gear-changing lever is 
held in the aforementioned rotating position against the force of the aforementioned spring. 
Accordingly, the need occurs to hold the operating lever by the operator's hand or to provide a 
rotational resistance to the operating lever that exceeds the necessary amount. 

As a result, a risk occurs that the mounting activity of the operating wire decreases and 
the performance of the gear-changing lever device may suffer when the force of the 
aforementioned spring changes. 

The installation of a so-called clicking mechanism, for example, can also be considered 
for holding the aforementioned gear-changing lever in a prescribed position against the force of 
the aforementioned spring; however, an issue of a soaring manufacturing cost occurs. 

Disclosure of the invention 

Accordingly, the objective of the present invention is to offer a gear-changing lever 
device for bicycles in which the aforementioned operating lever can be held in a prescribed 
position against the force of the aforementioned spring for improving the mounting activity of 
the operating cable. 

Another objective of the present invention is to offer the aforementioned gear-changing 
lever device in which the frictional resistance that is provided to the aforementioned operating 
lever is lowered for improving the gear-changing performance. 

Furthermore, another objective of the present invention is to offer a gear-changing device 
that can hold the aforementioned operating lever in a prescribed rotational position without using 
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a structure that requires a locking mechanism with a high manufacturing cost such as a clicking 
mechanism, for example, but in a very simple structure at a low cost. 

The present invention is a gear-changing lever device for bicycles that has a lever shaft /3 
provided to a bracket that is attached to the frame, and an operating lever that has an operating 
arm that projects outward in the direction of the radius from the cylindrical part and the outer 
circumference of the aforementioned cylindrical part is supported in a rotatable manner on this 
lever shaft by fitting the aforementioned cylindrical part to the aforementioned lever shaft, and it 
has the following characteristic. 

More precisely, it has a structure in which a locking pin which projects out towards the 
other side is provided at either side of the aforementioned bracket and the cylindrical part, a 
guide groove that extends in an arc-like shape for permitting the aforementioned operating lever 
to rotate within a prescribed range while storing the aforementioned locking pin is provided to 
the other side of the aforementioned bracket and the cylindrical part, and a locking structure that 
can elastically lock the aforementioned locking pin is provided in the end area of the 
aforementioned guide groove. 

Other objectives, characteristics, and advantages of the present invention will be clarified 
in the explanation of the desirable application examples that will be explained below while 
referring to the figures attached. 

Brief description of the figures 

Figures 1 through 5 are diagrams that indicate the first application example of the present 
invention. 

Figure 1 is a top view diagram of a gear-changing lever device in the present invention. 

Figure 2 is a side view diagram of the gear-changing lever device in Figure 1 in the 
direction of arrow P. 

Figure 3 is a cross-sectional diagram of Figure 2 along line III-III. 

Figure 4 is a cross-sectional diagram of Figure 3 along line IV-IV. 

Figure 5 is an enlarged diagram of a major part in Figure 4. 

Figure 6 is an enlarged diagram of a major part that indicates another application 
example, which is a diagram equivalent to Figure 5. 

Preferred embodiments of the invention 

Preferred embodiments of the present invention will be explained concretely based in 
Figures 1 through 6. 

Figures 1 through 5 indicate the first embodiment of the invention. 
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Figure 1 is a top view diagram where the gear-changing lever device in the present 
invention is installed on a so-called flat handle. Figure 2 also is a side view diagram when the 
aforementioned gear-changing lever device in Figure 1 is viewed from the rear of a bicycle 
(direction of arrow P). 

A grip part (2) that is covered with a soft resin, for example, is formed at both ends of a 
handlebar (1), and a brake bracket (3) is also provided inside this grip part (2) in such a manner 
that it projects frontward. The base end part of the brake lever (4) that extends in front of the 
aforementioned grip part (2) is axially attached to the aforementioned brake bracket (3). 

The gear-changing lever device (5) in this application example is arranged inside the I A 
aforementioned brake bracket (3) at the lower side of the handlebar (1), as shown in Figures 1 
and 2, and it has a rough structure that is equipped with a bracket (6) that fits and attaches to the 
aforementioned handlebar (1) and an operating lever (8) that is supported in a rotating manner on 
this bracket (6). 

The aforementioned bracket (6) is equipped with a mounting band part (6a) that fits into 
the aforementioned handlebar (1) and a lever mounting base (6b) that is displaced to the front 
part of the handlebar (1) by this mounting band part (6a), and the lever shaft (7) is formed at the 
aforementioned lever mounting base (6b) in such a manner that it extends out below. 

The aforementioned operating lever (8) is equipped with a cylindrical part (9) and an 
operating arm (10) that extends outward from this cylindrical part (9) in the direction of the 
radius, and the aforementioned cylindrical part (9) fits into the aforementioned lever shaft (7), 
supported in a rotating manner by the aforementioned bracket (6). 

The end part of the outer wire wl of the gear change gear W, which has been guided 
from the main part of the gear change device, which is not shown in the illustration, is attached 
to an outer receiver (11), which is integrally formed at the lever mounting base (6b) of the 
aforementioned bracket (6). The inner wire w2 that extends out from the aforementioned outer 
receiver (1 1) is also coiled in a wire groove (12) that is formed at the outer circumference of the 
aforementioned cylindrical part (9), and a nipple (13) at its end part is locked in an appropriate 
part at the outer circumference of the aforementioned cylindrical part (9). 

As the aforementioned operating arm (10) is rotated, the nipple (13) at the front end of 
the inner wire w2 also rotates together with the aforementioned cylindrical part (9). Through this, 
the inner wire w2 will be pulled out or delivered in, to and from the outer wire wl, which is 
attached to the aforementioned outer receiver (1 1), a relative motion in the direction of the shaft 
is provided between the inner wire w2 and the outer wire wl, and the main part of the gear 
change device, not shown in the illustration, will be actuated by the relative motion of these two 
wires. 
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The front end part of the aforementioned operating arm (10) in this application example 
has a shape that is branched nearly in a Y shape, as shown in Figure 1. Accordingly, both outer 
and inner side faces of a pair of branched arms (10a) and (10b) can be pressed according to the 
rotational position of the aforementioned operating arm (10). It is also structured so that the 15 
aforementioned operating arm (10) can be operated to rotate in both directions by just one finger, 
either the thumb or the index finger, by placing the finger on the fork part (10c) of the 
aforementioned branched operating arms (10a) and (10b) and rotating the operational arm (10). 

In the gear-changing lever device in this application example, as shown in Figure 3, a 
friction mechanism (14) that provides a prescribed frictional force to the aforementioned 
operating lever (8) is provided at the opposite side of the aforementioned lever mounting base 
(6b) of the aforementioned cylindrical part (9), and a coil spring (16) that elastically presses the 
aforementioned operating lever (8) is inserted in a ring-shaped space (15) that is formed inside 
the aforementioned cylindrical part (9). 

The aforementioned friction mechanism (14) has a structure that is equipped with an 
adjusting screw (18) that is screwed into a screw hole (17), which is formed at the 
aforementioned lever shaft (7), a pressure cover (19), which is arranged inside the 
aforementioned adjusting screw (18) and receives and supports the head part (18a) of the 
aforementioned adjusting screw (18), and a spring washer (20) in a circular plate shape that has 
its central hole (20a) fit into the end area of the aforementioned lever shaft (7) in such a manner 
that it can slide in the direction of the shaft and it also cannot rotate and has the outer 
circumferential part (20b) come into contact with the side face of the aforementioned cylindrical 
part (9). The inner circumferential part of the aforementioned spring washer (20) is constructed 
in such a manner that it can be pressed in the direction of the shaft by the aforementioned 
adjusting spring (18) through the aforementioned pressure cover (19). Both side faces of the 
aforementioned cylindrical part (9) is pressed between the aforementioned spring washer (20) 
and the lever mounting base (6b), and a prescribed frictional force can be generated by adjusting 
the aforementioned adjusting screw (18). 

The aforementioned coil spring (16) has one end (16a) inserted into a locking hole (21a) 
of the aforementioned cylindrical part (9) and locked, and has the other end (16b) inserted into a 
locking hole (21b) of the spring washer (20) that is fit into the aforementioned lever shaft (7) in 
such a manner that it cannot rotate and is locked for elastically pressing the aforementioned 
operating lever (8) in a direction against the force of the return spring of the main part of the gear • 
change device, which is in the direction of rotating the aforementioned operating lever (8) in the 
direction to pull the wire. 

Furthermore, in this application example, a locking pin (22) that projects out towards the 
cylindrical part (9) of the aforementioned operating lever (8) is provided at the lever mounting 
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base (6b) of the aforementioned bracket (6), and a guide groove (23) that can store the 
aforementioned locking pin (22) is also provided at the aforementioned cylindrical part (9). 

The aforementioned locking pin (22) in this application example is integrally formed at 
the washer (24) that fits into the aforementioned lever mounting base (6b) by pressing, and it 
projects outs nearly parallel to the aforementioned lever shaft (7). 

The aforementioned guide groove (23) is formed in an arc-like shape centering around 16 
the shaft center of the aforementioned lever shaft (7), as shown in Figure 4, mid it is formed in 
such a manner that it allows the aforementioned operating lever (8) to rotate in a prescribed 
range while storing the aforementioned locking pin (22). 

A locking structure (25) that can elastically lock the aforementioned locking pin (22) is 
formed in the end area of the aforementioned guide groove (23), as shown in Figures 4 and 5. 

In the aforementioned locking structure (25) in this application example, a locking hole 
(27) that has a diameter that can store the aforementioned locking pin (22) is formed in one end 
area of the aforementioned guide groove (23) in continuation to the guide groove (23) through a 
neck part (26) that has a gap smaller than the diameter of the locking pin (22), and a pair of 
round holes (28) is formed at both sides of the aforementioned neck part (26). 

The aforementioned cylindrical part (9) in this application example is formed of a resin, 
and the gap in the aforementioned neck part (26) is formed smaller than the diameter of the 
aforementioned locking pin (22). Therefore, the locking pin (22) can be elastically locked into 
the aforementioned locking hole (27). Moreover, the neck part (26) can easily change its form 
elastically by applying a rotational force that exceeds a prescribed amount to the operating lever 
(8) because of the round holes (28) that are formed at both sides of the neck part (26), and the 
locking pin (22) can pass through the neck part (26). 

The installation of the aforementioned locking structure (25) allows locking of the 
aforementioned locking pin (22) in the aforementioned end area in the guide groove against the 
force of the aforementioned coil spring (16) that is provided inside the gear-changing lever 
device, and this will allow holding the operating lever (8) in the rotational end position where the 
locking pin (22) comes into contact with the end area in the guide groove. 

As a result, it will be unnecessary for the operator's fingers to hold the aforementioned 
operating lever (8) in the rotational end position against the force of the aforementioned coil 
spring (16) when mounting the operating wire W, and it will dramatically improve the mounting 
activity of the operating wire. 

It is also not necessary to unnecessarily increase the frictional resistance that is provided 
to the aforementioned operating lever (8) for holding the operating lever (8) in the rotational end 
position, and that makes it possible to improve the operability of the gear-changing lever device. 
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Furthermore, the locking structure (25) in the present invention is a structure that has 
only the aforementioned locking pin (22) and the aforementioned guide groove (23) provided, 
which does not generate an issue of a soaring manufacturing cost such as with the clicking 
mechanism, for example. 

Figure 6 indicates the second application example of the present invention. II 

The locking structure (25 a) in this application example has a structure in which a locking 
spring (30) that can elastically lock the aforementioned locking pin (22) is attached in the end 
area of the guide groove (29). 

The aforementioned locking spring (30) is equipped with a ring-shaped base part (32), 
which is attached to an attachment hole (31) that is connected to the end area of the 
aforementioned guide groove (29), and a pair of free end parts (34) that extend out in a near 
letter □ shape towards the aforementioned guide groove (29) with the inclusion of an open neck 
part (33) that has a gap h smaller than the diameter of the diameter d of the aforementioned 
locking pin (22). The inner diameter d of the aforementioned ring-shaped base part (32) is 
established to correspond to the diameter d of the aforementioned locking pin (22) for allowing 
elastically locking the aforementioned locking pin (22) inside the aforementioned ring-shaped 
base part (32). 

The gap H in the neck part (35) of the aforementioned attachment hole (31) that is 
connected to the aforementioned guide groove (29) is established smaller than the outer diameter 
D of the aforementioned locking spring (30), and the open neck part (33) of the aforementioned 
locking spring (30) is established to open larger than the diameter d of the aforementioned 
locking pin (22). Accordingly, when a rotational operating force that exceeds the prescribed 
amount is applied to the operating lever (8), the aforementioned locking pin (22) will have the 
aforementioned open neck part (33) elastically enlarged and can pass through this part. 

The aforementioned structure will allow holding of the operating lever (8) in the 
rotational end position where the aforementioned locking pin (22) comes into contact with the 
aforementioned end area of the guide groove, and the same effect as in the aforementioned first 
application example can be displayed. 

Furthermore, the gap H in the neck part (35) of the aforementioned attachment hole (31) 
in this application example is formed larger than the diameter of the aforementioned locking pin 
(22), and the aforementioned locking structure (25a) can be removed by removing the 
aforementioned locking spring (30). Accordingly, it can be applied to a gear-changing lever 
device that does not have a coil spring (15) inserted in it. 

The scope of the present invention is not limited to only the application examples 
described above. 
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In the application examples, the locking pin (22) is provided to the bracket (6), and the 
guide grooves (16) and (29) are also provided to the cylindrical part (9) of the aforementioned 
operating lever. However, the guide grooves may be provided to the aforementioned bracket (6), 
and the locking pin may be provided to the aforementioned cylindrical part (9). 

In the application examples, the aforementioned locking pin (22) is also formed in such a /8 
manner that it projects towards the side face of the aforementioned cylindrical part (9); however, 
it may be formed in such a manner that it projects out to the outer circumference of the 
aforementioned cylindrical part (9). 

Furthermore, in the application examples, the locking structure that utilizes the resiliency 
of the cylindrical part (9) itself and the locking structures (25) and (25a) that utilize the locking 
spring (30) are used, but other locking structures can also be used. 

Furthermore, the aforementioned locking structure is also provided at one end of the 
guide groove; however, it may be provided at both ends of the guide groove. 

Claims 19 

1. A gear-changing lever device for bicycles, in which a lever shaft is provided to a 
bracket that is attached to a bicycle frame, and an operating lever that has an operating arm that 
projects outward in the direction of the radius from the cylindrical part and the outer 
circumference of the aforementioned cylindrical part is supported in a rotatable manner on this 
lever shaft by fitting the aforementioned cylindrical part to the aforementioned lever shaft, 

a locking pin which projects out towards the other side is provided at one side of either 
the aforementioned bracket or cylindrical part, 

a guide groove that extends in an arc-like shape that permits the aforementioned 
operating lever to rotate within a prescribed range while storing the aforementioned locking pin 
is provided, 

and a locking structure that can elastically lock the aforementioned locking pin is 
provided in the end area of the aforementioned guide groove. 

2. The gear-changing lever device for bicycles described in Claim 1 in which the 
aforementioned locking structure is structured by forming a locking hole that has a diameter that 
can store the aforementioned locking pin continuously in the aforementioned end area of the 
guide groove through a neck part that has a gap smaller than the diameter of the aforementioned 
locking pin. 

3. The gear-changing lever device for bicycles described in Claim 2 in which a pair of 
round holes is formed at both sides of the aforementioned neck part. 
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4. The gear-changing lever device for bicycles described in Claim 1 in which the 
aforementioned locking pin is integrally formed at a washer that is fit and fixed to the 
aforementioned bracket or the aforementioned operating lever. 

5. The gear-changing lever device for bicycles described in Claim 1 in which the 
aforementioned locking structure is structured by providing a locking spring that can lock the 
aforementioned locking pin in the end area of the aforementioned guide groove. 

6. The gear-changing lever device for bicycles described in Claim 1 in which the 
aforementioned locking structure is provided at both end areas of the aforementioned guide 
groove. 

7. The gear-changing lever device for bicycles described in Claim 1 in which the 
aforementioned locking structure is provided in one end area of the guide groove. 

8. The gear-changing lever device for bicycles described in Claim 1 in which a guide 
groove is provided to the cylindrical part of the operating lever while a locking pin is provided to 
the aforementioned bracket. 

9. The gear-changing lever device for bicycles described in Claim 8 in which the 
aforementioned cylindrical part is integrally formed by a resin. 



Fig. 1 




Fig. 2 




Fig. 3 




Fig. 4 




Fig. 5 
9. 
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